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Introduction 



In the spring of 2007, the New York Times ran a story that marked a turning point in 
the burgeoning education initiative to place a laptop computer in the hands of every 
student in middle and high school classrooms.' The article cites several school 
districts that were abandoning their technology efforts in the face of security issues, 
inappropriate usage, bandwidth shortages, equipment problems, and little evidence 
of student progress. Despite the challenges of technology integration, many 
policymakers and educators across the country have exhibited a growing interest in 
what has been termed “one-to-one computing.” At least 33 states have implemented 
one-to-one computing programs, and the number is expected to grow.'' A 2006 
survey of 2,500 US school districts found that 24% have implemented or are moving 
towards one-to-one computer applications.^ While the vision of every student 
reaching competency in technology and the notion of decreasing the digital divide 
are appealing, it remains questionable whether using laptop computers in schools is 
linked to increased student achievement. 

A definition of one-to-one computing: 

The basic tenet of one-to-one computing is that the student and teacher have 
Internet-connected, wireless computing devices in the classroom and optimally at 
home as well. Also known as “ubiquitous computing,” this strategy assumes that 
every teacher and student has her own computing device and obviates tbe need for 
moving classes to computer labs. William Penuel, Senior Researcher at SRI’s Center 
for Technology in Learning, further ascribes the following characteristics to one-to- 
one computing efforts: 

1. “providing students with use of portable laptop computers loaded with 
contemporary productivity software (e.g., word processing tools, spreadsheet 
tools, etc.) 

2. enabling students to access the Internet through schools/wireless networks, and 

3. a focus on using laptops to help complete academic tasks such as homework 
assignments, test, and presentations.”'* 



The Case for Ubiquitous Computing 

while each one-to-one initiative has slightly different goals, generally, these programs 
are designed to:’ 

1. increase academic achievement; 

2. transform the quality of instruction and the type of learning, leading to 
a higher level of student engagement; 

One-to-one programs strive to transform the classroom from one in which a 
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teacher disseminates information and the students receive it into one in which 
students are active and engaged learners. With laptops, students can more easily 
work on projects individually and collaboratively in order to acquire, synthesize, 
question, and apply new information.^ This student-centered learning 
encourages higher order thinking skills and deeper learning.^ 

3. increase equity of access and minimize the digital divide; 

There is a clear disparity between students who have ready access to computer 
technology and those who do not. Providing every student with a laptop has the 
potential of minimizing this inequity.® 

4. increase the economic competitiveness of students and the region by 
employing technology to teach twenty-first-century skills. 

Using technology in schools is essential for preparing students for future work 
that requires knowledge of technology as well as information-gathering, 
communication, and problem-solving skills.^ Laptops provide students with the 
multimedia resources they need to develop these crucial skills. “ 

To a lesser degree, some educators have sought one-to-one initiatives to improve 
school communication with parents and increase productivity of administrators and 
teachers. 
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Lessons from “Laptop for All” Programs 



I. Large Scale Laptop Programs in US Schools 



while several significant one-to-one laptop programs have been implemented since 
2000, there are still relatively fevii large scale programs with longevity. This report 
examines the largest state-driven one-to-one computing initiatives in Maine, Michigan, 
Texas, and Pennsylvania as well as district-wide laptop programs in Henrico County, 
Virginia and Talbot County, Maryland. With the exception of Pennsylvania, each of 
these programs is an example of ubiquitous computing, in which at least some 
students are permitted to take the laptop computers home. 

State Computing Initiatives 

1. Maine (2002) 

In 2002, Maine launched an ambitious statewide initiative to provide all middle school 
students and teachers in the state with laptop computers. Proposed as a strategy to 
equip all middle school students and their teachers with a personal learning device by 
then-Governor Angus King,” the Maine Learning Technology Initiative (MLTI) was 
designed to “transform Maine into the premier state for utilizing technology.”” MLTI 
targeted all 7th and 8th grade students and their teachers and provided laptop 
computers, technical assistance, and professional development for integrating 
technology in the classroom. Most, but not all, of the students were permitted to 
bring laptops home. 

With funding from The Bill & Melinda Gates Foundation, an “exploration school” was 
identified in each of the nine superintendent regions throughout Maine. Seventh 
grade students and their teachers in these schools were given laptop computers, and 
a program of professional development for teachers acquainted them with basic 
computer skills. 

Professional development was identified early in the MLTI process to be integral to 
program success. Each school selected a teacher to be the Regional Integration 
Mentor of the area. The Integration Mentor was charged with helping to design 
practices and procedures for laptop use within the designated “exploration schools,” 
as well as assisting MLTI staff in the development of a statewide network of 
professional development related to technology integration in middle schools. 

In the fall of 2002, the first full implementation phase of the MLTI began. Over 17,000 
7th grade students and their teachers from 243 schools throughout the state received 
wireless iBooks. Simultaneously, the Maine State Board of Education established an 
extensive professional development network, including the deployment of Teacher 
Leaders and Technology Coordinators in each school to direct the MLTI rollout. More 
recently MLTI created the positions of Content Leaders and Content Mentors; 

Content Leaders are regional technology experts assigned to one of the nine 
superintendent regions, and Content Mentors are technology specialists that serve in 
individual schools. 
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The second phase of MLTI began the following fall of 2003, as every 7th and 8th grade 
student and their teachers were equipped with laptop computers. In 2007-2008, 

7,000 laptops were distributed to teachers in grades 9-12 but not to high school 
students. Thus far, 100,000 Maine students have participated in the laptop program. 
Maine is not expanding its laptop program in 2008-2009, but it would like to include 
high school students in 2009-2010, if funding is available.'^ 

Cost: 

The initial phase of MLTI, lasting from 2002 to 2006, cost the state |4l million. In 
2006, the Maine Department of Education signed another four-year contract worth 
|4l million with Apple to equip 32,000 students and 4,000 teachers with wireless 
iBook notebook computers. Maine’s 2007 decision to equip an additional 7,000 high 
school teachers with laptops increased the cost of the contract to |49 million. The 
multimillion-dollar deal also included software, software assurance (updates if newer 
versions of software are released), technological support, warranty support, repair, 
back-up storage, email for all students, an online learning environment (an online 
resource similar to Blackboard), professional development, battery protection, a 
wireless network in every school, project management (a team of Apple workers that 
lives in the state and manages the project), and asset management (an online system 
that keeps track of the location of the computers). Based on this contract, Maine’s 
laptop initiative costs over |10 million annually. Because the additional school system 
salaries for technology support are not factored in, the total cost of ownership would 
be much higher than the contract cost of $290 per student.'’ 

Findings: 

The Maine Education Policy Research Institute (MEPRI) was charged with evaluating 
the impact of MLTI on classroom teaching and learning processes and consequently 
has conducted several evaluations. Two recent evaluations were published in April 
2007 and October 2007 and used longitudinal surveys of teachers, students, and 
principals; site visits and observations; analysis of documents; and a controlled 
experimental study sampling mathematics classrooms throughout the state.'* 

The October 2007 report includes the most up-to-date findings regarding laptop 
programs and improved student achievement on standardized tests.'’ 

• With the exception of writing, there was no appreciable change in Maine 
Education Assessment (MEA) scores since the inception of the laptop program. 

• Writing scores on the MEA improved significantly between 2000 and 2005. An 
average student in 2005 had a higher score than approximately two thirds of all 
students in 2000. Greater levels of laptop use in the writing process (drafts, 
edits, final copy) were linked to significant increases in writing scores. Whether 
writing was done by hand or with a computer did not affect students’ writing 
scores. 
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As regards laptop use by teachers and students, the April 2007 evaluation reports: 

• 79% of students use laptops to research information, with 44% using to write/edit 
papers, 42% to take notes, and 41% to organize information. 

• 74% of teachers use laptops to communicate with colleagues, and 64% use to 
develop instructional materials or provide classroom instruction. 

Impacts of laptops on instruction and learning: 

• Approximately 60% of teachers “strongly agreed” or “agreed” that students are 
more engaged while using laptops. 

• Approximately half of teachers “strongly agreed” or “agreed” that the quality of 
student work increased when using laptops. 

• Only 30% of teachers “strongly agreed” or “agreed” that students are better able 
to understand when using laptops. 

According to the report, there is growing evidence to indicate that: 

• teachers are more effectively helping children achieve Maine’s state learning 
standards; 

• students are more motivated to learn; 

• students are acquiring twenty-first-century technology skills such as gathering 
data from multiple sources (61%) or evaluating information obtained on the 
Internet (51%); and 

• the laptop program is positively impacting how knowledge is acquired because it 
provides access to up-to-date information, increases the speed of student 
learning, and individualizes student learning. 

MEPRI is currently working on two studies related to the laptop initiative’s effect on 
math achievement. The findings from one study should be released in the next six 
months, but the other is still in the data-collection phase.'® 

2. Michigan, Freedom to Learn Initiative (2002) 

The Freedom to Learn (FTL) program was initiated by the state of Michigan in 2002 
with the goal of helping students develop into self-sustaining, self-directed learners. 
FTL was implemented in two stages: a Demonstration phase and a Single Solution 
phase. During the 2002-2003 school year, $7.5 million in state and federal funds were 
awarded to 15 schools through a competitive grant process. Each of the 15 schools 
was given the latitude to design and implement its own program using wireless 
laptops or handheld devices and to designate the grade levels to be served. As 
envisioned, FTL was targeted at 6th grade students, but in most cases, it expanded to 
7th and 8th grades and some high schools. A total of 7,256 students participated in 
the demonstration phase that determined that the project would proceed using 
laptops and not handhelds. 
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In fall 2004, the FTL program expanded with a focus on middle school students, using 
Hewlett Packard as the sole vendor. To participate in the program, Michigan school 
districts had to qualify for federal funding as “high need” districts. In addition, 
interested school districts had to meet eligibility criteria approved by the Michigan 
State Board of Education, including high need (poverty), high priority (not meeting 
AYP standards), and “technology readiness.” Each district designed its own laptop 
program; in many, but not all, students were permitted to bring laptops home. 

As of June 2008, FTL serves 30,000 students and 1,500 teachers in 200 schools across 
100 school districts. Thousands of Michigan educators have participated in related 
professional development activities. 



Cost: 

FTL is funded by a reallocation of federal Title II, Part D (Enhancing Education 
Through Technology, No Child Left Behind Act of 2001) as well as state funds from 
the Michigan State School Aid Act. FTL was originally designed as a lease program, 
allocating $1,100 per pupil over the four-year program duration ($250 per pupil per 
year plus $25 per pupil per year school district contribution not including supporting 
salary costs). In July 2004, the state decided that program would be better served 
with a purchase rather than a lease of the computers. 

As regards sustainability, Michigan must return to its legislature every year to renew 
funding for the laptop initiative. As of June 2008, a total of $37 million has been 
allocated to the FTL program, and the Michigan Department of Education has 
provided $8 million of the federal grant funds to statewide professional 
development.^” Additionally, the state appropriated $3.7 million in state funds in 
2004/05 for FTL administration and evaluation, professional development, content 
resources, assessment, and grant awards to eligible school districts. 

Findings: 

The initial 2004/05 Evaluation Report of Michigan’s Ereedom to Learn Program (FTL) by 
the Center for Research in Educational Policy (CREP) did not include analysis of student 
learning and achievement in core academic subjects.”' Nor is significant improvement 
expected, according to an email from the report’s co-author. Dr. Steven Ross: 

“Despite the highly impressive impacts of the laptop program in engaging students’ 
higher-level learning activities and improving their technology skills substantially, 
we are not necessarily expecting noticeable achievement gains on the Michigan 
Educational Assessment Program (MEAP). The latter, like all state tests, is a high 
stakes multiple-choice assessment that seemingly has little direct connection with the 
real-world skills that laptop students are acquiring. The higher student engagement 
and effective teaching associated with the laptops might produce some carryover 
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effect on MEAP, but it may also be that the latter is not sufficiently sensitive to detect 
such impacts. ” 

In a telephone conversation in June 2008, Dr. Ross corroborated that he does not 
expect to report any student achievement findings in the upcoming report due for 
release in Fall 2008. 

However, based on the 2004/05 surveys of Michigan FTL students and faculty: 

• Students reported that they were more interested in learning (61%), and made 
schoolwork easier (60%). 

• Teachers reported that student-centered practices increased (88%), as did 
student motivation (90%), and technological skills (95%). 

• Teachers (85%) believed that instruction and learning improved when students 
engaged in one-to-one computing. 

The most recent evaluation by CREP (March 2007) for the 2005/06 school year 
confirms the above findings and adds those below; it also does not present any 
evidence linking computer usage to student achievement on tests. “ 

• Goal 1: Enhance student learning and achievement in core academic subjects. 
FTL students have demonstrated higher problem-solving skills and greater ability 
to use Internet resources and presentation software than non-FTL students. 

• Goal 2: Provide greater access to equal educational opportunities. 

Laptops are available to students in 195 schools, and students report using 
laptops to aid schoolwork and learning. 

• Goal 3; Foster effective use of wireless technology through professional 
development. 

Evidence of training effectiveness was seen in teachers’ abilities to integrate 
technology, but professional development must be increased in frequency and 
scope. 

• Goal 4: Empower parents with tools to become more involved. 

Approximately half of FTL schools reported that parents were supportive but 
actual parental involvement with FTL was minimal. 

• Goal 5: Support innovative structural changes in schools. 

FTL schools were observed to have more classroom activities that engaged 
students in independent research using laptops. 

3- Texas, Technology Immersion Project (2004) 

From 2004-2008, the Texas Technology Immersion Project (TIP) provided competitive 
grants to schools in 23 districts under one of four campus configurations: as a whole 
district, as a vertical team of feeder schools, as a single secondary school, or as a 
middle school serving grades 6-8. In the first two years of the Project, 7,873 students 
and 636 teachers received laptops. 
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Established in 2003 by the Texas Legislature, TIP is charged with the “primary goal 
of. . . increas [ing] the academic progress of students by immersing campuses in 
technologies that are directly linked to the enterprise of teaching and learning.”^'* In 
order to achieve this goal, TIP advocates for technology immersion. Every 
participating school receives a technology package with six components, including a 
wireless mobile computing device for every student and teacher, productivity 
software, online content in the core curriculum areas, online formative assessment 
tools, ongoing professional development, and on demand technical support. 

Erom 2004-2006, with $16 million from Title II, TIP funded one small rural district of 
schools (970 students), one team of feeder schools in a large urban district (3,900 
students and 315 teachers), one middle school grades 7-8 in a large urban district 
(660 students and 40 teachers), and 22 middle schools grades 6-8. 

With the exception of the 22 middle schools (grades 6-8) that used an approved 
technology package from the Texas Education Agency, each school district could 
choose to use the state’s pre-approved technology package or to design its own, 
provided the plan included the six required components. The grant required that all 
students in the middle schools be permitted to take laptops home. Out of the 22 
middle schools, 70% of the students came from economically disadvantaged 
backgrounds, 56% of the students were Hispanic, and 9% were African American. 

One third of the districts were in large cities or suburbs in the vicinity of cities.^’ 

Due to financial limitations in 2006, TIP funding continued only for the 22 immersed 
middle schools. “ It also started funding the 22 middle schools that had served as a 
comparison in the first phase evaluation of TIP In 2007-2008, students in the control 
middle schools also received laptops.^’ Again due to funding limitations, control 
schools were required to immerse at least one grade level of students and teachers 
but not the entire schools.^® In 2006 only the teachers in the control schools received 
laptops, in order to assess the extent to which teacher experience and training with 
laptops affect student outcomes. From 2006-2008 there were 681 teachers and 9,219 
students in control campuses, but the number of students and teachers that actually 
received laptops is unknown.^'’ 



Cost: 

In its first two years through 2006, TIP drew upon more than $16 million of federal 
funding from Title II, Part D (Enhancing Education through Technology, NCLB 2001).^“ 
In 2006 TIP received $12 million in Title II continuation funding.^' For a three-year 
period, initial package costs ranged from $1,200 to $1,800 per student, or $400 to 
$600 per student annually, and were supplied by Dell Computer Inc., Apple Computer 
Inc., and the Region 1 Education Service Center.’^ 
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Findings: 

TIP received a $1.95 million grant in 2004 from the U.S. Department of Education 
through the Texas Education Agency to conduct a multi-year evaluation of TIP in 22 
immersed and 22 control middle schools (grades 6-8). The Texas Center for 
Educational Research (TCER) has annually evaluated the impact of laptop immersion 
on student achievement and other school-related outcomes using surveys of 
principals, students, and teachers; state education data sources; and site visits to each 
campus.’’ 

TCER’s most recent of three evaluations focuses on the program’s third year (2006- 
2007) and reports the following findings:’"* 

Effects on Students and Teachers: 

• “Technology immersion significantly increased students’ technology 
proficiency,. . .reduced the proficiency gap between economically advantaged and 
disadvantaged students,” and significantly increased the frequency of interactions 
with peers in small-group activities.” 

• Immersion students had significantly fewer disciplinary actions (0.65 compared to 
0.90 in Cohort 1 [eighth graders], 0.53 compared to 0.86 in Cohort 2 [seventh 
graders] , and 0.47 compared to 0.75 in Cohort 3 [sixth graders]) than control 
group students. 

• Immersion students also had significantly lower school attendance rates (96.3% 
compared to 97.2%). 

Effects on Academic Achievement on the Texas Assessment of Knowledge and Skills 
(TAKS) 

• Immersion had no statistically significant effect on students’ TAKS reading scores 
and the effects on social studies, science, and writing scores are inconclusive. 

• Immersion had a statistically significant effect on TAKS mathematics scores, 
especially for students who were economically advantaged or higher achieving. 

• Students who had more access to laptops and used laptops for learning to a great 
degree, especially outside of schools, (based on the number of days they had 
access to laptops throughout the school year, frequency of technology use for 
learning in core-subject classes, and laptop use for homework and learning 
games) had significantly higher TAKS reading and math scores. 

• The positive effects on TAKS scores became stronger over time. The third year is 
the first one to show significant positive effects of immersion on achievement. 

The report finds that only a quarter of the schools in the project had reached 
“substantial immersion” by the third year and that larger schools with a higher 
proportion of economically disadvantaged students had lower levels of 
implementation. 
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Looking ahead to academic year 2008-2009, Texas has applied for new competitive 
Title D funding for its Vision 2020 (or the Long-Range Plan for Technology 2006- 
2020). Vision 2020 aims to create an education system in which digital tools and 
resources are available to students, parents, and educators 24 hours per day, seven 
days a week. Vision 2020 will focus on the practices of earlier pilots in Texas that 
were the most successful, including TIP and the Virtual School Pilot (VSP), which 
provides online course offerings at some Texas schools. 



1 o 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



II. District-Wide domputing Initiatives 



1. Henrico County Public School System, Virginia (2001) 

In 2001, Henrico County Public Schools (HCPS) launched their iBook Teaching and 
Learning initiative with Apple/Dell, becoming the largest school district in the country 
to implement a one-to-one computing program. Today HCPS provides laptops to 
every student and teacher in grades 6-12, approximately 31,000 teachers and students 
in 22 secondary and 48 elementary schools, in addition to every staff worker in grades 
K-12 and the central office.^® 

The iBook initiative in Henrico County emerged from a request by the HCPS school 
board to vastly improve technology usage in the school system. In developing a six- 
year technology plan, administrators discovered that less than half of HCPS students 
had home access to computers. Furthermore, while millions of dollars had been 
invested in the development of computer labs, HCPS students averaged just one 
session per week in these labs.’^ 

Less than two thirds the size of Baltimore City’s school population, “0 HCPS reported 
a 30% free and reduced price lunch rate in 2006/07,'“ significantly less than the 69% of 
students who are eligible in the Baltimore City Public School System (BCPSS).'*^ 

While individual schools implemented their one-to-one computing programs 
differently within HCPS, there were several common practices. Assistant principals 
were assigned to oversee the creation of an infrastructure to distribute and manage 
the laptops in each school. They were responsible for creating a laptop tracking 
system using barcodes, collecting insurance forms and payment from students, 
organizing a school Help Desk to provide technical support to students, and 
managing the general care of the laptops.'*^ 

Beginning with high school teachers, laptops were distributed prior to the 2001/02 
school year; high school students received their laptops that fall. School staff 
discussed the use and care of the laptops and insurance with parents, who were then 
required to sign a contract stating that they understood the acceptable use policy. 
Training was provided to students once they received their laptops.^ 

Middle school teachers received laptops in January 2002; students were introduced to 
the iBooks via mobile labs before they were distributed to each student individually in 
January 2003. Parents were required to attend a 90-minute training session before 
their child received a laptop. The program also included the development of a 
student information system (K12 Planet) so that parents with computer access could 
be informed about their child’s performance. 
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Cost: 

HCPS has invested over |50 million into its laptop initiative from 2001 to 2008 or an 
average of $7.5 million annually.^** In 2001, it dedicated 5 percent of its operating 
budget (approximately $20 million) to fund a four-year lease of 25,000 iBook 
computers from Apple Computers. The original lease included maintenance support 
and the gradual replacement of older computers with newer models. In addition, 
there was an annual allocation of $300,000 to provide professional development, 
tuition assistance, and training for teachers, but related technology salaries are not 
included in the system’s quoted $300 per pupil cost.® Students and their families 
were asked to pay a $50 insurance deposit, though support was available in cases of 
financial hardship.® Importantly, HCPS agreed to subsidize low-cost home Internet 
connections of eligible students at a cost of $9.95 per month. 

Findings: 

The most recent evaluation of the HCPS iBook initiative by Interactive Inc. analyzes 
data from 2005-06 to 2007-08. 

• Based on surveys of laptop use and “pinging data” (“randomly taking selections 
of laptops to see who is using them”),^^ students who used laptops the most 
frequently had significantly higher scores on Virginia’s Standards of Learning 
(SOL) tests in World History, Biology, Reading, and Chemistry. 

• Students who used laptops the most frequently had significantly lower scores in 
Algebra I & II and Writing. 

• Over time, use of laptops in Henrico County has increased; at any given moment, 
40% of students are using their laptops. 

An earlier 2005 evaluation of Henrico’s program was a joint collaboration between SRI 
International and Education Development Center, Inc. Researchers collected data 
through the end of the 2003-04 school year using primary data from the 2002/03 and 
2003/04 school years as well as interviews and focus groups with over 100 
administrators, staff, students, and parents. 

• Over the course of three years, Henrico County demonstrated that a large scale 
implementation of one-to-one computing is possible. 

• There was an increase in student and family access to resources, student and 
teacher access to up-to-date instructional materials, and home-school 
communication . 

• Teacher professional productivity, teacher collaboration with other teachers, 
teacher flexibility during instruction, and student-teacher interactions improved. 

• Student engagement, motivation, interest, and self-directed learning increased. 

• The project increased the need for planning time and increased classroom 
management issues. 
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2. Talbot County Public School System, Maryland (2005) 

From 2005-2008, using over $1 million in private funding in addition to funding from 
Title II Parts A and D, Talbot County Public Schools (TCPS) launched a district-wide 
one-to-one laptop initiative, the first of its kind in Maryland. In addition to 
increasing student achievement, Talbot County’s initiative aims to demonstrate 
effective use of instructional technology, increase student engagement in learning, 
improve educational access for high-risk students, and provide a system that supports 
technology rich instruction.^’ Although Talbot County is much smaller, rural, and can 
count only 21% of its high school population as FARMS (compared with 51% in 
Baltimore City),” it is nonetheless instructive to look at another Maryland district 
operating under the same state and NCLB expectations. 

In fall 2005, all 400 incoming ninth grade students from the district’s two high schools 
received laptop computers for school and home use. TCPS added a grade to its 
program each year and will provide Mac Books to all high school teachers and 1,550 
students in grades 9-12 in 2008-2009.” 

Cost: 

Most recently, the Talbot County Council budgeted 1775,000 for the laptop initiative 
in its 2009 budget.” TCPS has a lease purchase agreement with an independent 
vendor that costs over $200,000 per grade level annually for laptops and 
infrastructure technology.” The lender allowed an “unfunded release” clause because 
Maryland school systems do not have an independent taxing authority, and TCPS 
relies on the County Council budget approval each year.” TCPS also spends 
approximately $150,000 per year on related expenses including a Help Desk 
technician, a repair technician, extended warranty coverage, breakage insurance, 
repair, software used in class to teach specific content, and licensed software tools 
that support general use such as SAT Prep.“ This equates to a total cost of ownership 
of approximately $600 per student. 

Some of the software is the same that has been and would be used in computer labs, 
and other software is beginning to replace print resources like textbooks. 

Additionally, Easton Utilities donated free or reduced-price dial-up Internet access for 
students who qualify for free or reduced price lunch.” 

Parents are assessed $50 per year and must attend a laptop training session before a 
computer is issued to the student. TCPS provides discounts for students with 
economic hardship or for families with more than one student.® 

In addition to school system allocations, Talbot County has raised $1,165,000 in 
donations and pledges since 2005, including a two-year commitment of $320,000 
from The Grayce B. Kerr Fund.® 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



13 



Findings: 

The Center for Technology in Education (CTE) at the Johns Hopkins University is 
evaluating the TCPS program. 

The most recent Year II (2006-07) evaluation found that® 

• Students with teachers who have had two years of experience using laptops for 
instruction (graduating class of 2010) had the greatest academic improvement. A 
significantly higher proportion of students in the graduating class of 2010 passed 
the Maryland Algebra HSA (90%) compared to students graduating in 2008 and 
2009 (55% in 2008 and 66% in 2009). This is consistent with Year I (2005-2006) 
evaluation findings that the class of 2009 with laptop access had higher final 
average grades in Algebra I than the 2008 cohort who did not have access to 
laptops. 

• A significantly greater number of students in the class of 2009, which had laptops, 
passed the Biology and English HSA tests than the students graduating in 2008 
who did not have laptops. 

• More than half of students reported that laptops made classes more interesting, 
and a majority of teachers reported that students appeared more interested in 
classes when they used laptops. 

• Teachers felt that the laptop initiative was very helpful for students with special 
needs (100% of teachers), students of lower economic backgrounds and students 
with limited English proficiency (more than 90% of teachers), and students at risk 
of falling behind because of poor academic performance (72% of teachers). 

The evaluation notes that high-quality professional development and a responsive 
technical support and building management staff were essential to the success of the 
laptop initiative. Community support also was important because it encouraged 
private funding for the initiative. 

Among other recommendations, the study suggests that a high level of professional 
development should be sustained and extended. At-risk students should be given 
specific assistance, and Special Education should be more involved in the initiative. 
Students should also be challenged to be more knowledgeable about complex 
programs and should be encouraged to gain awareness of the value of using laptops 
in elective classes (foreign language, art, music, etc). 
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111. Later Iteration of the One-on- One 
(joniputing Initiative: 

Pennsylvania, Classrooms for the Future (2006) 

; In 2006, Governor Ed Rendell and Pennsylvania launched Classrooms for the Future, 
an initiative designed to change “the way teachers teach and students learn in 
Pennsylvania high schools by putting laptops on student desks in core classes and 
providing teachers with intensive training so they can effectively use the power of the 
Internet to engage the Technology Generation and make learning come alive. In its 
first two years, the state spent over $126 million (or approximately $362 per pupil) on 
Classrooms for the Future and has provided over 110,000 laptops and related 
equipment to students; more than 356,000 students have benefited from access to 
these laptops.'’^ 

! Unlike the other laptop initiatives, Pennsylvania’s one-to-one laptop program does 
! not give each teacher and student her own laptop for use in classroom and at home. 

! Rather, laptops stay in the high school classrooms of core subject areas - English, 

! math, science, and social studies.® Furthermore, Classrooms for the Future also pays 
; for the purchase of related equipment such as Smartboards, projectors, web cameras, 

; other video cameras, and imaging software.® 



Cost: 

In 2006-2007, Pennsylvania appropriated $20 million from the state’s education 
budget for grants to school districts, providing 18,929 laptops and other equipment 
to 103 schools.™ Pennsylvania also spent |5.8 million on teacher training that year, 
meaning that the average cost per school was $250,000. In its second year, 
Pennsylvania allocated $90 million to purchase an additional 90,264 laptops and 
equipment and 111 million for teacher training (|1,120 per laptop).™ Governor 
Rendell is asking the state for |101 million from the state to continue the program in 
2008-2009.™ 

Findings: 

Researchers from Penn State University, Bloomsburg University, and the University of 
Michigan have co-authored a preliminary report on the first few months of 
Classrooms for the Future.” 

• Teachers are spending significantly less time leading whole class lectures and are 
spending more time with individual students. 

• Students are spending significantly more time working collaboratively with other 
students, participating in projects, and mastering twenty-first-century skills. 

• Students are significantly more engaged in learning. 

The report notes that the top three challenges with implementation are the need for 
continuing professional development, computer failures, and network downtime. 

The next report, which should be released in August 2008, will examine Classrooms 
for the Future’s effect on student achievement.™ 
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IV. dondusions; 



The predominant model for one-to-one laptop programs focuses on secondary 
students and is targeted specifically towards middle school students beginning in 6th 
or 7th grades. A majority of the programs allow students to take laptops home and 
are frequently implemented using a grade-by-grade phase-in model. 

There is not yet conclusive evidence that personal laptop use leads to gains 
in student achievement. 

With the exception of Michigan, each state and district discussed has seen some 
improvements on standardized test scores as a result of their laptop initiatives. 
However, the gains in student achievement are inconsistent and sometimes 
contradictory. While both Texas and Talbot County report significant improvements 
in mathematics test scores, Henrico County reports significant decreases in 
mathematics test scores. While Maine reports significant gains in writing scores, 
Henrico County reports significant losses. Both Talbot and Henrico Counties report a 
positive effect on biology scores, and only Maine reports a positive effect on history 
and chemistry scores. Significantly, only Henrico County has documented negative 
effects of the laptop initiative. 

Like implementation of laptop initiatives, findings on these programs have less than 
five years of data to draw upon. Accordingly, researchers of the Texas Technology 
Program note that the impact of this program on student achievement has grown 
over time with a minimum of three years needed to see significant differences. 

Higher use of laptops yields higher academic gains. 

While findings have not compared those programs that allow students to take 
computers home with those that contain the technology to school usage, Texas and 
Henrico County found that those who have more access to laptops with the ability to 
take them home (and subsequently use them most frequently) have significantly 
higher math and reading scores. 

Laptops appear to increase the level of student engagement in learning. 

Students and teachers in each state or district report that learning has become more 
student-centered, students are more engaged in learning, and that collaboration 
among and between students and teachers has increased. While teachers in Maine 
report that students are more engaged and the quality of work has improved, they do 
not believe that laptops aid understanding. 

In Texas, laptops have led to fewer disciplinary actions, although teachers in all 
studies report that classroom management becomes more challenging with laptops. 
There is no evidence that one-to-one computing increases attendance. In fact, Texas 
found that those students with greater laptop use had lower attendance rates. 
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Talbot County reports that its laptop initiative has been particularly motivating for 
students who qualify for special education or FARMS or those with lower academic 
performance. 

One-to-one initiatives have increased the equity of access to technology. 

As illustrated in these school, district, or statewide programs, every student is served 
by technology. Furthermore, because the majority of the programs established criteria 
to serve poor students, many FARMS students and families became the beneficiaries 
of laptop computers and subsidized or free Internet access in their homes. Mark 
Warschauer, professor at University of California, Irvine, however, cautions that 
already-privileged students will continue to have an advantage working with laptops 
because of their prior experience with technology, their advanced academic skills, and 
support they receive at home. He argues that while laptops will help underprivileged 
students, the expectation that laptops will eliminate achievement gaps is 
unreasonable.” 

Students and teachers have gained technology skills and other related 
workplace skills. 

Schools with technology immersion programs report that increased use of technology 
has helped students develop problem-solving skills, learn to research information 
independently, use resources related to real life issues, and to utilize technology more 
proficiently. These twenty-first-century skills are likely to help students in the 
workplace. At the same time, as teachers become more proficient integrating 
technology with instruction, there is greater productivity and potentially gains in 
achievement. 

It is difficult to gauge the total “cost of ownership” of one-to-one 
computing programs. 

The total cost of ownership of laptop programs far exceeds the purchase of the 
computers (Zucker 2005, Robinett et al., Bielefeldt, Warschauer). Funding of the 
infrastructure to support one-to-one computer technology includes the wireless 
Internet connectivity in schools and homes, the extra technical support personnel, 
software, professional development of teachers, and repair and ongoing maintenance 
of the equipment. There is a wide range in reported cost per student (from 1300 to 
1600 per pupil annually) depending on the size of the initiative and whether the 
related training and technical service costs are included; many districts include only 
the equipment lease or purchase costs rather than all related costs. A majority of 
programs have chosen to lease equipment on a four-year basis and generally are 
funded through district budget and Title II funding. 
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To date, laptop programs have little impact on increasing parental 
engagement. 

With the exception of Henrico County, states and districts have engaged parents only 
to guarantee supervision of the equipment. Henrico County, however, designed its 
program using technology to increase home-school communication and has found 
that laptops have been useful in doing so. 

Although not significant, there is a degree of laptop loss, theft, and damage 
that must be accounted for in planning a one-to-one initiative. 

While minor repairs are covered by warranties under lease agreements, states and 
school districts need to replace laptops if they are damaged beyond repair, lost, or 
stolen. In Maine, less than one percent of laptops (40-45 of 4500 laptops) have been 
catastrophically broken, lost, or stolen since 2006.’*’ While Michigan” and Talbot 
County’® also report minimal laptop repair, loss, and theft, almost all of the laptop- 
immersed campuses in Texas reported hardware issues in the first and second years 
of implementation.’** Henrico County dealt with so many hardware issues in its first 
year of implementation that it returned all of its laptops to Apple to replace faulty 
parts; the high frequency of breakage and the need for repair were significant barriers 
to successful implementation.®® Even Maine reports that the rate of laptop damage 
was higher in the first few years of the laptop initiative.®' 

In order to ensure that students have continuous access to laptops, Talbot County 
and some districts in Texas have “laptop loaners,” which are extra laptops that 
students can borrow if they are unable to use their own.®’ In Henrico County, Apple 
opened a local repair depot in order to complete repairs in under a week.®^ 

Interestingly, in Texas, more students needed repairs at schools that allowed students 
to take laptops home (10 to 43 percent of students), compared to schools that kept 
laptops in the classroom (10 to 15 percent of students) .®‘‘ 

A successful laptop initiative requires a long-term commitment of at least 
five years and recommends phased-in implementation. 

Both ongoing professional development (Penuel, Zucker 2005, Rboinett et al., 
‘America’s Digital Schools 2006,” Barrios) and technical support (Penuel, Barrios, 
Bielefeldt) at the school level are essential to the success of one-to-one programs. 
Most programs began implementation with one grade level per year and expanded 
laptop use to additional students over a number of years. The challenges of 
integrating large-scale technology use in lower-performing schools cannot be 
underestimated. For instance, after three years of implementation, only one quarter 
of Texas’ immersion schools had reached a rating of “substantial immersion” based on 
teacher and student use and access to technology. 
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Successful implementation is dependent upon active educational and 
community support. 

As emphasized by the evaluations of the Texas, Talbot County, and Maine laptop 
initiatives, the extent to which teachers, administrators, and the surrounding 
community support an initiative like this has a significant impact on its 
implementation and effectiveness (Penuel, Bielefeldt). 



20 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



Resources 



“1 to 1 Learning: A Review and Analysis by the Metiri Group.” Apple Computer, Inc. 
2006. Retrieved 18 June 2008 from 

http://www.kl2blueprint.comA12/blueprint/cd/l_to_l_white_paper.pdf. 

‘America’s Digital Schools 2006: A Five-year Forecast.” The Greaves Group/The Hayes 
Connection. 2006. Retrieved July 2, 2007 from 
http://ads2006.net/ads2006/pdf/ADS2006KF.pdf 

Barrios, Tina, et al. “Laptops for Learning: Final Report and Recommendations of the 
Laptops for Learning Task Force.” Laptops for Learning Taskforce. 22 March 2004. 
Retrieved 19 June 2008 from http://etc.usf edu/L4l7Report.pdf 

Bielefeldt, Talbot. “Teaching, Learning, and One-to-One Computing.” International 
Society for Technology in Education, National Educational Computing Conference. 
San Diego, July 6, 2006. 

Goldberg, A., Russell, M., and Cook, A. “The effect of computers on student learning: 
A meta-analysis of studies from 1992 to 2002.” The Journal of Technology, Learning, 
and Assessment 2 (2003)- 

Gulek, James Cengiz and Hakan Demirtas. “Learning with Technology: 

The Impact of Laptop Use on Student Achievement.” The Journal of Technology, 
Learning and Assessment. 3 (2005). Retrieved July 2007 from 
http://www.bc.edu/research/intasc/jtla/journal/pdf/v3n2Jtla.pdf 

Livingstone, Pamela. “1-to-l Learning: Laptop Programs that Work. International 
Society for Technology in Education.” 2006. Retrieved on July 2007 from 
http://www.iste.org/eseries/ source/orders/excerpts/laptop. pdf 

Moore, Bob. “The ‘brutal facts’ of 1-to-l computing: Cost, sustainability of 1-to-l 
programs make them impractical - for now.” eSchool News Online. 1 May 2006. 
Retrieved 19 June 2008 from http://www.eschoolnews.com/resources/mobile- 
computing/mobile-computing-articles/index.cfm?rc = l&i = 36969;_hbguid = e930el2 5- 
ead9-4522-b8a4-lbl47cb4656f 

One-to One- Mobile Computing: Literature review. Alberta: Learning Cultures 
Consulting Inc.: 2006. Retrieved July 2007 from 

http ://www. education .gov.ab . ca/technology/emerge/resourcesAitreview.pdf 

Penuel, William R. “Research: What it Says about 1 to 1 Learning.” Cupertino, CA: 
Apple Computers, Inc. June 2005. Retrieved July 2007 from 
http://www.ubiqcomputing.org/Apple_l-to-l_Research.pdf 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



21 



Penuel, William R. “Implementation and Effects of One-to-One Computing Initiatives: 
A Research Synthesis. of Research on Technology in Education. 38 (2006). 

“SDCS One-to-One Computing: Survey of Research.” SDCS Educational Technology 
Department. Retrieved 19 June 2008 from 

http ://www. edtech .sandi. net/index. phpPoption = com_docman&task = cat_view&gid = 2 
22&mosmsg= You -f are -t- trying -t- to -(- access -t- from -f a -t- non- 
authorized+domain.-l-%28\vww.google.com%29. 

Robinett, C., height, M., Malinowski, C. and Butler, J. “K-12 One-to-One Computing 
Handbook: A complete resource for policy makers, school boards, superintendents & 
the K-12 community.” Center for Digital Education. 2005. Accessed 19 June 2008. 
http://media.centerdigitalgov.com/reg2view/K12_6_23.pdf 

Warschauer, Mark. “Going One on-One.” Educational Leadership 63 (December 
2005/January 2006). Retrieved June 2006 from http://sas.epnet.com.proxy- 
bc .researchport . umd . edu . 

Zucker, Andrew A. “Starting School Laptop Programs: Lessons Learned.” One to One 
Computing Evaluation Consortium Policy Brief November 2005. Retrieved 20 June 
2008 from http://www.genevalogic.com/blog/wp- 
content/uploads/2006/08/Lessons_Learned_Briefpdf 

Zucker, Andrew A. Transforming Schools with Technology: How Smart Use of Digital 
Tools Helps Achieve Six Key Education Goals. Cambridge: Harvard Education Press, 2008. 



22 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



Footnotes 



* “Seeing No Progress, Some Schools Drop Laptops.” The New York Times. 4 May 
2007. Retrieved 25 July 2007 from 

http://www.nytimes.com/2007/05/04/education/041aptop.html?ex=118568l600&en=f 
447dc94ff475791 &ei=5070. 

^ Lei, Jing and Young Zhao. “One-To-One Computing: Wliat Does It Bring To 
Schools?” Presented at the Society for Information Technology and Teacher 
Education International Conference (SITE) Orlando. March 2006. 

^ ‘America’s Digital Schools 2006: A Five-year Forecast.” The Greaves Group/The 
Hayes Connection. 2006. Retrieved 2 July 2007 from 
http://ads2006.net/ads2006/pdf/ADS2006KF.pdf. 

Penuel, William. “Implementation and Effects Of One-to-One Computing Initiatives: 
A Research Synthesis.” Journal of Research on Technology in Education 38 (2006). 

^ Penuel, Zucker 2005, Zucker 2008, “1 to I Learning: A Review and Analysis by the 
Metiri Group.” 

Barrios, Tina., et al. “Laptops for Learning: Final Report and Recommendations of 
the Laptops for Learning Task Force.” Laptops for Learning Taskforce. 22 March 
2004. Retrieved 19 June 2008 from http://etc.usf edu/L4L/Report.pdf. 

^ Penuel, Barrios, and Warschauer. 

® Barrios. 

Penuel. 

“ Barrios. 

” ‘About MLTI.” Maine Learning Technology Initiative. Retrieved 18 June 2008 from 
http://www.state.me.us/mlte/about/index.htm. 

“Review of State and National Laptop Initiatives.” Educational Technology 
Clearinghouse. 15 February 2007. Retrieved 16 June 2008 from 
http ://etc . usf edu/L4L/A-Review.html. 

Mao, Jeff Personal Telephone Conversation. 16 June 2008. 

“ Mao, Jeff 16 June 2008. 

Mao, Jeff 16 June 2008. 

“ Silvernail, David L. The Impact of the Maine Learning Technology Initiative on 
Teachers, Students and Learning. Center for Education Policy, Applied Research & 
Evaluation. April 2007. Retrieved August 2007 from 
http://www.usm.maine.edu/cepare/Reports/ImpactofMLTIApril2007.pps. 

Silvernail, David L. Maine’s Middle School Laptop Program: Creating Better Writers. 
Maine Education Policy Research Institute, University of Southern Maine Office. 
Gorham, October 2007. Retrieved June 2008 from 

http://www.usm.maine.edu/cepare/Impact_on_Student_Writing_Briefpdf 
Mao, Jeff 16 June 2008. 

Wilson, Leslie. “RE: Questions about the Freedom to Learn Initiative.” Personal 
Email. 17 June 2008. 

™ Wilson, Leslie. “RE: Questions about the Freedom to Learn Initiative.” 

Ross, Steven. 2004-2005 Evaluation Report of Michigan’s Freedom to Learn 
program (FTL). Center for Research in Education Policy, University of Memphis. 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



23 



^^Lowther, D,. Strahl, J.D., lana, F, and Bates, J. Freedom to Learn Program. Michigan 
2005-06 Evaluation Report. Center for Research in Educational Policy. Memphis: 
March 2007. Retrieved August 2007 from 

http ://www. wireless . mivu . org/upload_3/FTL_Y2_Einal_Report_Approved. pdf 
Wyatt, Terry. “RE: TIP Questions.” Personal Email. 24 June 2008. 

‘About TIP” The Technology Immersion Project. Retrieved 3 June 2008 from 
http ://www. mip . info/abouttip/overview. html. 

“Evaluation of the Texas Technology Immersion Pilot: Eirst-Year Results.” Texas 
Center for Educational Research. Austin, April 2006. 

“ Wyatt, Terry. About TIP Personal Telephone Conversation. 5 June 2008. 

Wyatt, Terry. “Re: TIP Questions.” 18 June 2008. 

Wyatt, Terry. “RE: TIP Questions.” 24 June 2008. 

Wyatt, Terry. “RE: TIP Questions.” 24 June 2008. 

“Wyatt, Terry. “RE: TIP Questions.” Personal Email. 18 June 2008. 

31 ■‘■yjp intmersion Packages.” The Technology Immersion Project. Retrieved 18 June 
2008 from http ://www. txtip . info/aboutimmersion/immersionpkgs .html. 

“ Calculation based on the prices of technology packages, given that each has a three- 
year lease. 

“ “Evaluation of the Texas Technology Immersion Pilot: Eirst-Year Results.” 

“ “Evaluation of the Texas Technology Immersion Pilot: Outcomes for the Third Year 
(2006-07).” Texas Center for Educational Research. Austin, January 2008. 

“ “Evaluation of the Texas Technology Immersion Pilot: Outcomes for the Third Year 
(2006-07).” 5. 

“ “Vision 2020.” Texas Education Agency. 31 January 2008. Retrieved 18 June 2008 
from http://www.tea.state.tx.us/technology/title2/vision2020/index.html. 

“ Zucker, Andrew A. and Raymond McGhee. ‘A Study of One-to-One Computer Use in 
Mathematics and Science Instruction at the Secondary Level in Henrico County 
Public Schools.” Education Development Center and SRI International. February 
2005. Retrieved 16 July 2008 from http://ubiqcomputing.org/FinalReport.pdf 
“ Brown, Lloyd. Personal Email with D. Mychael Dickerson. 14 July 2008. 

“ Zucker and McGhee. 

“ Henrico County had 48,620 students in 2007-08, according to Virginia School 
Report Card. “Henrico County Public Schools.” Virginia Department of Education. 
Retrieved 15 July 2008 from 

https://plpe. doe. Virginia. gov/reportcard/report.do?division=43&schoolName= All. 
Baltimore City had 82,381 students in 2006-07, according to the 2007 Maryland 
Report Card. Maryland Department of Education. Retrieved 15 July 2008 from 
http://www.mdreportcard.org/. 

“SY 2006-2007 Eree and Reduced Price Lunch Program Eligibility Report.” Virginia 
Department of Education, School Nutrition Program. Retrieved 16 June 2008 from 
http://www.doe.virginia.gOv/VDOE/Finance/Nutrition/DivisionLevel- 
Free&ReducedEligibilityOCT2006 . pdf 

Calculation from data in the 2007 Maryland Report Card. Maryland Department of 



24 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



Education. Retrieved 19 June 2008 from http://www.mdreportcard.org/. 

Zucker and McGhee. 

Zucker and McGhee. 

Zucker and McGhee. 

Brown, Lloyd. 

Zucker and McGhee. 

® “Five Years, 30,000 Laptops,” Intel Corporation. Retrieved 18 July 2008 
vAvw.kl2blueprint.com/kl2/blueprint/cd/8380_IN_Henrico_Final. pdf 
* Zucker and McGhee. 

Brown, Lloyd. 

Interactive, Inc. “Documenting Outcomes from Henrico County Public School’s 1-to- 
1 Laptop Computing Initiative: 2005-06 through 2007-08.” 

Schuster, Kyle. “RE: Henrico County one-to-one laptop initiative.” Personal Email. 11 
June 2008. 

® Zucker and McGhee. 

Salmon, Karen B. Letter. 26 June 2008. 

® “Talbot County Public Schools: One-to-One Laptop Initiative: Year 2: 2006-2007 
Evaluation.” The Johns Hopkins University Center for Technology in Education. 
November 2007. Retrieved 6 June 2006 from 

http://www.tcps.kl2.md.us/uploads/curriculum/JHU%20Year%202%20FINAL%202.pdf 
2007 Maryland Report Card. 

Salmon. 

Delmarva Media Group: The Daily Times, 28 May 2008. Retrieved 18 July 2008 from 
http://www.dlemarvanow.com/apps/pbcs.dll/article?AID=/20080528/NEWS01/80528023/. 
® Salmon; “Frequently Asked Questions.” Talbot County Public Schools. Retrieved 30 
June 2008. http://www.tcps.kl2.md.us/index.php/laptop-initiative/frequently-asked- 
questions. 

“ Salmon. 

“ Salmon. 

“ Salmon. 

® Salmon. 

“ Salmon. 

® “Talbot County Public Schools: One-to-One Laptop Initiative: Year 2: 2006-2007 
Evaluation.” 

“ Pennsylvania Department of Education. “High School Reform: Making the High 
School Diploma a Ticket to Success.” 2008-09 Education Budget Facts. Retrieved 20 
June 2008 from http://www.pdenewsroom.state.pa.us/newsroom/lib/newsroom/08- 
09budget/fmal_hs_reform_fact_sheet_2 -3-08. pdf 

Race, Michael. “RE: questions about Classrooms for the Future.” Personal Email. 19 
June 2008. 

® Rendell, Edward G. “Governor Rendell Applauds Easton’s Laptop Program; 

Highlights Need to Implement ‘Classrooms for the Future.’” Office of the Governor, 
Commonwealth of Pennsylvania. 20 April 2006. Pennsylvania Department of 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



25 



Education. Retrieved 20 June 2008 from 

http://www.pde.state.pa.us/newsroom/cwp/view.asp?A=3&Q= 119451. 

® Rendell, Edward G.. “Governor Rendell Awards $20 Million for ‘Classrooms for the 
Euture.’” Office of the Governor, Commonwealth of Pennsylvania. 20 September 

2006. Pennsylvania Department of Education. Retrieved 20 June 2008 from 
http://www.able.state.pa.us/newsroom/cwp/view.asp?A=3&Q = 122258. 

™ Rendell. “Governor Rendell Awards $20 Million for ‘Classrooms for the Euture.’” 
Race. 

Cook and Holmes. 

Peck, Kyle, et al. “Is Classrooms for the Euture Changing Teaching and Learning in 
Pennsylvania Schools?: A Preliminary Report on the Eirst Eew Months.” 31 August 

2007. Retrieved 10 June 2008 from 

www.pdenewsroom.state.pa.us/newsroomAib/newsroom/CFE_yl_Report_Einal_12-3- 

08.pdf 

Peck, Kyle. Personal Telephone Conversation. 17 June 2008. 

Warschauer, Mark. “Going One-to-One.” Educational Leadership 63 (Dec 2005/Jan 
2006). 

Mao, Jeff. Personal Telephone Conversation. 14 July 2008. 

^ Wilson, Leslie. “RE: another laptop follow-up question.” Personal Email. 10 July 

2008. 

™ “Talbot County Public Schools: One-to-One Laptop Initiative: Year 2: 2006-2007 
Evaluation.” 

® “Evaluation of the Texas Technology Immersion Pilot: An Analysis of Baseline 
Conditions and First-Year Implementation of Technology Immersion in Middle 
Schools.” Texas Center for Educational Research. December 2006. Retrieved 10 July 
2008 from www.etKtip.info/images/eTxTIP_YearlEvalReport.pdf 
“ Chamberlain, Mark E. “Middle School Students’ Perceptions of the Teaching and 
Learning Initiative: Laptops for Every Student.” Dissertation. Virginia Polytechnic 
Institute and State University, 2004. 

Mao, Jeff. 14 July 2008. 

“Talbot County Public Schools: One-to-One Laptop Initiative: Year 2: 2006-2007 
Evaluation;” “Evaluation of the Texas Technology Immersion Pilot: An Analysis of 
Baseline Conditions and First-Year Implementation of Technology Immersion in 
Middle Schools.” 

® Zucker and McGhee. 

“Evaluation of the Texas Technology Immersion Pilot: An Analysis of Baseline 
Conditions and First-Year Implementation of Technology Immersion in Middle 
Schools.” 



26 



One-to-One Computing in Public Schools: Lessons from “Laptop for All” Programs 



